Cotton growth and development is effected by various ecological issues like temperature fluctuations, distribution and quantity of rainfall, relative humidity and winds which are the climate change attributes. A field experiment was carried out to find out the response of cotton to weather variables in terms of total variation in yield and quality. The effect of planting times and thermal temperatures (cumulative heat units) on yield of 4 cotton cultivars viz; CIM-600, CIM-616, CIM-622 & CRIS-641 was evaluated. Plants were sown on 6 planting times during the year 2015-2016 and 2016-2017 in an experiment conducted in randomized complete block design having three replications. Cotton cultivars depicted significant variances for number of bolls plant −1
, boll weight and seed cotton yield. The cultivar CIM-616 depicted the highest seed cotton yield of 2083.60 kg•ha −1 on interpretation of highest bolls and boll weight. Maximum seed cotton yield was noted in planting time from 1 st April to 15 th April whereas early and late planting decreases the seed cotton yield on account of less accretion of cumulative heat units. Regression analysis depicted that rise of one unit (15 days) from early to optimal date (15 th March to  15 th April) enhanced the seed cotton yield by 93.76 kg•ha −1 (y = −93.764x 2 + 521.04x + 1364). Delayed planting also reduces the seed cotton yield with the same ratio. It is therefore established that cotton must be cultivated from 1
Introduction
The global climate has not only changed due to the increase in 30% of the CarHow to cite this paper: Ullah, K., Khan bon dioxide (CO 2 ) which is a major greenhouse effecting increase in temperature from 0.3˚C -0.6˚C [1] . The agriculture sector has the potential to take the edge off climate change mainly by increasing the carbon rate at which it is stored in the soil. In case of climate change, in 21 st century we are expecting important changes in crop production. If the temperature on the global surface is changed with radioactive, it will change in environment with physiological effect [2] . The meteorologist in the current scenario predicts the increase in global mean temperature from 0.9˚C to 3.5˚C up to the year 2100. Therefore, food and fibre production in such high-temperature and humid environments may be more limited. And this will be inadequate to vegetative structures as well as to the animals that consume these vegetative structures if, global climate has changed as predicted [2] . Lower emission of the CO 2 and greenhouse gas will lessen the magnitude of climate change, its impact and the rate at which they appears [3] .
Cotton crop is more sensitive to environmental stresses result in progressive decrease in yield on the temperature above the optimum. Moreover in most of the cotton belts during the flowering stage and boll formation the temperature is already above the optimum and further increase will cause reduction in the yield of this crop [4] . Furthermore, moisture deficits can also depressed the lint of cotton in majority of the cotton producing areas [5] .
Pakistanis likely to be the country that will suffer most from climate change as far as agriculture and cotton production are concerned. On the bases of cotton production and consumption Pakistan placed 4 th and 3 rd each with a 10% share respectively in the world. The main cotton producing provinces are the Punjab with a share of about 79% and Sindh having an area of 20% under cotton cultivation. The cotton belt prolongs about 1200 km along the Indus River and its offshoots [6] . The Indus River is very important to agriculture in Pakistan and cotton production is totally dependent on irrigation with water from this river.
But due to the lessening in the size of the Himalayan and Tibetan glaciers and snowfields, it will carry less water which will automatically cause in the reduction of cotton yield. Furthermore, with respect to high temperatures cotton production in this region already takes place in sub-optimal conditions. Further increases in temperature will disheartened the seed cotton yield during the growing season [6] . In Pakistan cotton crop is growing mostly in low rainfall and high temperature under semi-arid and irrigated conditions. This crop due to its vertical tap root system is mostly tolerant to high temperature but very high temperature makes it vulnerable to the pest attack [7] . And the response of this crop towards the vegetative growth and fruiting parts is loss and up to some extent to water stress condition. But it is more sensitive to excessive water availability because more water can cause reduction in yield and fibre qualities during the stage of its flowering and boll formation [7] .
In this context the objectives of the study were to find out the impact of planting times on seed cotton yield by providing different weather conditions and modelling an association between heat units accumulation.
Material and Methods

Experimental Location and Plant Materials
Two 
Experimental Environments
The trial was carried out at 12 environments (2 years × 6 sowing times) ( Table   1 ). 
Experimental Layout and Crop Management
The four cotton cultivars (CIM-600, CIM-616, CIM-622, CRIS-641) were sown at 6 diverse planting times in the cropping year 2016 and 2017. These cultivars were sown in randomized complete block (RCB) design having 3 replications.
Sowing List of genotypes used in the study. 
Recording of Observations and Statistical Analysis
Data on number of bolls plant −1 , boll weight (g) and seed cotton yield (kg•ha
were recorded. The data recorded were subjected to analysis of variance technique appropriate for RCB design as suggested by Steel et al. [9] . After having homogeneity test for error variances by using Bartlett's tests [10] , combined analysis of variance was performed. To determine the statistical differences in means, least significant difference (LSD) test at 5% level of probability was used when the F value was significant. For this purpose, MSTATC [11] statistical package was utilized. For diagrams and regression analysis [9] , Microsoft excel
Results and Discussion
Combined Analysis of Variance
Combined analysis of variance depicted significant (P ≤ 0.01) differences among genotypes (G) and planting times (D) for number of bolls, boll weight and seed cotton yield (Table 2 ) presenting the incidence of variation amongst the genotypes in addition to environments. Furthermore, it proposes that some of the genotypes were superior to others in these studied traits. Significant mean squares of genotypes also depicted higher genetic variability among the tested genotypes. This variation was recorded for all the studied attributes which can be used as a valuable breeding source for several purposes. The G × D interaction was also significant (P ≤ 0.05) for boll weight indicating that various genotypes performed differently in different environments ( Table 2 ). It further indicates significant genotype × environment interaction. It can be thus concluded that in cotton breeding program, environmental effects in understanding plant growth must be given due consideration. These results are in accordance with the findings of Machado et al. [12] and Ullah et al. [13] who also recorded significant genotype × planting times, genotype × year and genotype × year × location interaction. Significant genotype × environment interaction in upland cotton was also recorded by Unay et al. [14] and Satish et al. [15] . Similarly significant mean squares for G, E, and G × E was also recorded for various morphological traits by Khan et al. [16] and Gul [17] .
Number of Bolls Plant −1
Number of bolls plant −1 plays a key role in managing the differences in seed cotton yield on account of the reason that it is the major independent yield component. Hence in cotton improvement selection for more number of bolls plant −1 must receive due emphasis. Analysis of variance revealed that planting times significantly (P ≤ 0.01) affected the number of bolls plant −1 (Table 3) . Number of bolls plant −1 increased with delay in planting time and more number of bolls . The mean comparison of the genotypes depicted significant differences at 5% probability and thus CIM-616 has the maximum (22.97) number of bolls plant −1 followed by CIM-622 (18.50) while the lowest was recorded in genotype CRIS-641 (17.69).
Boll Weight (G)
Statistical analysis of the data depicted significant differences (P ≤ 0.01) in boll weight among various planting times. Maximum boll weight of 2.91 g was recorded in a crop sown on 15 th April which was followed by the crop planted on 1 st April (2.80 g) or 1 st May (2.78 g) ( Table 3) . Boll weight enhanced with delayed planting time from 15 th March to 15 th April. However further delay in planting reduced the boll weight which might be due to unfavourable photoperiod and high temperature at early growth and development stage that forced the crop to end up the life cycle rapidly at the cost of reduction in yield and yield related attributes. Different genotypes also produced significantly different boll weight. Highest boll weight of 2.89 g was recorded in CIM-616 which was followed by CIM-622 and CRIS-641 (Table 3) . Seed cotton yield in cotton was highly affected directly and indirectly both by boll numbers and boll weight [18] [19].
Seed Cotton Yield (kg•ha −1 )
Planting times and suitable genotypes plays the most significant role in yield and yield related components. Table 3) . Determination of optimum planting time and suitable cultivar for certain region is the major agronomic factor and utmost important to obtain higher seed cotton yield. The yielding ability of the present genotypes was also the result of the different in- [16] . Different growing conditions resulted in variation in seed cotton yield from year to year variation. Both genotypes and environment contributed to the variation in seed cotton yield however the environmental complex depicted primary yield effects in comparison to genotypes [20] [21] . The finding of the present study was also in accordance with and the environmental factor was predominant for the yield variation.
Significant difference was also observed for seed cotton yield among different genotypes. The maximum seed cotton yield of 2083.60 kg•ha −1 was recorded for CIM-616 which was followed by CIM-622 (Table 3) Means followed by similar letters are not significantly different at 5% level of probability.
yield related attributes because temperature is the primary factor which governs the crop growth rate [22] .
Conclusion
The present finding suggested that number of bolls, boll weight and seed cotton 
